The genera Eschscholtzia and Argemone (Papaveraceae) represent a rich source of pavinane alkaloids, the identification of which in alkaloid extracts is generally problematic without standards. The alkaloid extracts of three Argemone and four Eschscholtzia species were analyzed using GC-MS. The alkaloids were identified based on comparison of their mass spectra with commercial libraries, with reported data in the literature and with spectra of reference compounds. A total of 23 alkaloids of six structural types (pavinane, protopine, benzylisoquinoline, benzophenanthridine, aporphine and protoberberine) were identified. The fragmentation pathway of pavinane alkaloids was used for their identification. O-Methylneocaryachine has been reported for the first time from a natural sources and the alkaloid pattern of Eschscholzia pulchella has been analyzed and described for the first time.
The genus Eschscholtzia Cham. (Papaveraceae) includes a large number of taxa. Taxonomically, this genus is a heterogeneous group, the species representing a very plastic and polytypical group with a large number of ecotypes [1] . The plants are annual to perennial and are native to California and adjacent regions of North America. Argemone species (Papaveraceae) are naturalized throughout India, Nepal, Bangladesh, Mauritius, Mexico and America, up to an altitude of 1500 m [2] . The biological activity of Argemone and Eschscholzia species is mostly associated with the presence of isoquinoline alkaloids. Both genera produce a wide range of pavinane type isoquinoline alkaloids [1, [3] [4] [5] [6] , some of which have been isolated and their NMR data made available in the literature [3, 6] . Nevertheless, details of their EI mass spectra, which can be used for fast identification of these compounds in crude plant extracts, have not been reported yet.
In the present work, GC/MS was used to study the tertiary isoquinoline alkaloid extracts of members of the genera Argemone and Eschscholzia. The alkaloid profile of E. pulchella Greene has been investigated for the first time. The possible fragmentation of pavinane alkaloids is also discussed.
The aerial parts of three species of Argemone and four of Eschscholtzia were analyzed to obtain their alkaloid profiles. The employed GC/MS conditions provided a good resolution of the alkaloids. A total of 23 were identified and quantified using a normalization procedure ( Table 1) ; ten of them possessed the pavinane structure (3, (5) (6) (7) (8) (10) (11) (12) (13) 15 ), four were of the protopine type (16-19), three were benzylisoquinolines (1, 2, 4) , three benzophenanthridines (21-23), two were of the aporphine type (9, 14) , and one was a protoberberine (20). Mass spectra (EI) of all the identified alkaloids, with the exception of the pavinanes, are available in either commercial mass spectra libraries or are described in the literature. The identification of pavinane alkaloids without either standards or detailed knowledge of EI fragmentation is mostly problematic.
All alkaloidal extracts were dominated by either pavine or protopine alkaloids that had already been isolated from selected species [1, 5, [7] [8] [9] . Pavines are derived biogenetically from either the tetrahydrobenzylisoquinoline alkaloid (+)-reticuline or a close analogue thereof [10] . In the genus Eschscholtzia the main alkaloid of the pavine type was identified as escholtzine (5) . Other alkaloids of this type were present only in small or trace amounts. In Argemone species the major pavine alkaloids were platycerine (10), isonorargemonine (13) and munitagenine (12) . The main alkaloids of both genera differ from each other in the position of substituents on ring B. In the case of platycerine (10), the major compound of the alkaloid extracts of A. grandiflora and A. platyceras, ring B is substituted at positions 7 and 8. However, in eschscholtzine (5), the dominant component of E. douglasii and E. glauca, the substituents are present at positions 8 and 9. Nevertheless, these positional isomers were well separated from each other in the chromatographic system used (for example, platycerine and isonorargemonine; munitagenine and bisnorargemonine). In addition to retention indexes (Table 1) , the differences in EI spectra were used for further identification of these alkaloids. There were observed differences in the intensities of the N-methoisoquinolinium cations under EI conditions. If there is a possibility to form two different Nmethoisoquinolinium cations during the ionization process, the intensity of the fragments with substitutions at positions 7 and 8 was distinctly lower (30-50 %) in contrast with fragments substituted at positions 8 and 9 (80-100%) ( Figure 1 ). If only one type of Nmethoisoquinolinium cation were produced, the mass spectra of both compounds were identical and thus the different retention indexes were used for their identification ( Table 1) .
The Argemone and Eschscholzia genera present a number of difficulties of a morphological nature [1] . A. grandiflora and A. platyceras are similar species, but the alkaloidal extracts of their aerial parts significantly differ in the presence of munitagenine (12) . Munitagenine (12) consisted of only six compounds. Three of them were of the protopine type (16-18) as major components, and three were benzophenanthridine alkaloids (21-23), which were found in only trace amounts. Two Eschscholtzia species were dominated by eschscholtzine (5) (84.4% of TIC, E. douglasii; 53.3% of TIC, E. glauca). However, a new pavine alkaloid, named O-methylneocaryachine (3), was found in both mentioned species. O-Methylneocaryachine has not been reported from a natural source until now. The structure was proposed based on the retention behavior and the characteristic fragmentation properties of pavine alkaloids discussed in this study. This compound was once synthesized by Hofmanns´degradation of (±)-tetrahydroberberine methiodide [11] . Its structure is similar to that of O-methylcaryachine. Both compounds differ from each other only in the position of the methoxy group on ring B. Analysis (GC/MS) of Eschscholtzia extracts with added O-methylcaryachine, previously isolated in our laboratory from E. californica [6] , showed the same fragmentation pattern for both substances, including the described differences in the intensity of N-methoisoquinolinium cations. The retention indexes were naturally dissimilar ( Table 1) . Taking into account all data (chromatographic and fragmentation pattern), the structure of this newly found compound seems to be in accordance with the proposal. 
